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INTRODUCTION
Dacryocystorhinostomy or DCR is a surgical procedure
to remove the obstruction within the lacrimal drainage
channels.1,2 The clinical manifestation of blocked
nasolacrimal duct is epiphora or watering eyes. The site
of blockage is usually the end of the duct. Since its
first description by Toti in 1904,3 DCR surgery has
undergone many modifications. However, external DCR
remains the gold standard for the treatment of such
obstruction.4 A new bypass channel is created by
removing the intervening bone between the lacrimal sac
and nasal cavity. The lacrimal sac is connected to the
lining of the inside of the nose. Success is measured
by two indicators: anatomic patency of the nasolacrimal
system determined by saline irrigation and functional
outcome defined as resolution of epiphora.5 Good
outcome depends on the site of obstruction, etiology,
any previous surgery, and surgeon's experience.4,6
However, the long-term outcome deteriorates over-
time.7,8
While external DCR surgery is a routine procedure in
ophthalmology units worldwide with good short-term
results, there is very little data on the long-term outcome
of this procedure. The most common measure of
success of DCR used in previous studies has been the
anatomic patency.5 However, in recent years, the
importance of functional outcome after DCR has been
recognized as an important end point since anatomic
success is not always associated with functional
success.1,4,9-13 Although DCR is a routinely done eye
surgical procedure, to-date no studies examining the
long-term outcome have been published. 
The aim of this study was to assess the long-term
functional outcome of external DCR surgery performed
at a tertiary hospital in Karachi, Pakistan.
METHODOLOGY
This was a follow-up observational study. Patients who
underwent external DCR surgery at the Aga Khan
University, Karachi, during January 2000 – June 2010
and were contactable by telephone in 2011 were eligible
to participate in the study. The main outcome measure
was the proportion of patients reporting to have
developed epiphora after surgery. Success of treatment
was defined as self-reported resolution of epiphora after
surgery. During the telephonic interview, each participant
was asked if he/she had a recurrence of symptoms such
as watering or discharge after surgery and if yes, when
was that. Data were also collected from medical records
on the following variables: age at the time of surgery,
gender, preoperative symptoms, and history of trauma.
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ABSTRACT
Objective: To assess the long-term functional outcome of external dacryocystorhinostomy (DCR) in terms of epiphora. 
Study Design: Single-group cohort study.
Place and Duration of Study: Section of Ophthalmology, The Aga Khan University Hospital, Karachi, from January 2000
to June 2010.
Methodology: This study included adults who underwent external DCR surgery at the AKUH during January 2000 to June
2010. The main outcome measure was the proportion of patients reporting to have developed epiphora after surgery.
During the telephonic interviews participants were asked if they had a recurrence (symptoms such as watering or
discharge) after surgery. Individuals answering in affirmative were asked when the symptoms started. Data on age at
surgery, gender and pre-operative symptoms were collected from medical records. Recurrence-free curves were
calculated according to the Kaplan-Meier method.
Results: A total of 44 persons who underwent DCR surgery were contactable by telephone in 2011 and all agreed to
participate in the study. The mean age of the patients at the time of surgery was 48.0 ± 15.8 years. Overall, 38.6% (17/44)
participants reported having developed epiphora after surgery. The overall median recurrence-free time was 1.7 years;
there was no statistically significant difference in the median recurrence-free time between men and women.
Conclusion: The long-term functional outcome of external DCR surgery does not appear to be optimal and, in fact, far
worse than the short-term results reported in the international literature.
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Data were analyzed using STATA 10.1 (Stata Corporation,
College Station, Texas). Recurrence-free curves were
calculated according to the Kaplan-Meier method.
Recurrence-free interval was defined as the time from
DCR surgery to the time of initial recurrence of epiphora.
A p-value of < 0.05 was considered statistically significant.
RESULTS
A total of 44 patients who had DCR surgery during the
review period and who were contactable by phone in
2011. All of them participated in the study. Half of them
(n = 22) were females (Table I). The mean age of study
subjects at the time of surgery was 48.0 ± 15.8 years,
ranging from 18 – 76 years. Three (6.8%) subjects
had a history of trauma. Overall, 38.6% (17 subjects)
reported having had recurrence (epiphora). The mean
recurrence-free interval was 3.6 ± 3.5 years (Table II).
The mean recurrence free interval was not significantly
different between males and females: 3.9 ± 3.8 years vs.
3.2 ± 3.3 years; p = 0.424. Similarly, the overall median
recurrence-free interval was 1.7 years ranging from 0.1
to 11.3 years. There was no statistically significant
difference in the median recurrence-free interval by
gender (p = 0.546).
Figure 1 shows the Kaplan Meier curve indicating the
overall recurrence-free interval in years. The curve
shows a sharp decline in the functional outcome from
one month till 3 years after surgery, after which no
patient had recurrence. Recurrence-free probability at
one-year, 2 years and 3 years after surgery were 79.5%,
63.3% and 56.1%, respectively. Figure 2 shows the
Kaplan Meier curves indicating recurrence-free interval
in years by gender. The curves showed no significant
difference in the risk of recurrence by gender (p = 0.819).
DISCUSSION
This is the first study, to the authors' knowledge, on the
long-term functional outcome of external DCR surgery.
This study shows that the long-term outcome of DCR
surgery is not likely to be optimal.
Despite the increasing popularity of endoscopic DCR
surgery worldwide in recent years, primarily driven by
Table I: Characteristics of study participants (n = 44).
Number Percent
Age at DCR surgery (years)
18-39 13 29.5
40-59 20 45.5
≥ 60 11 25.0
Gender
Male 22 50.0
Female 22 50.0
Symptoms at presentation*
Epiphora 43 97.7
Purulent discharge 19 43.2
Swelling at the medial canthus 17 38.6
Regurgitation 13 29.5
Cellulitis 2 4.5
Pain 3 6.8
History of trauma
Yes 3 6.8
No 41 93.2
Table II: The mean and median follow-up time (years) and recurrence-free interval (years) among those who received DCR surgery (n = 44).
Variable Gender n Mean SD Median Minimum Maximum
Follow-up time (years) Male 22 5.6 3.7 5.0 1.2 11.5
Female 22 4.6 3.1 4.3 0.9 11.3
Overall 44 5.1 3.4 4.8 0.9 11.5
Recurrence-free time (years) Male 22 3.9 3.8 2.2 0.1 11.3
Female 22 3.2 3.3 1.6 0.5 11.2
Overall 44 3.6 3.5 1.7 0.1 11.3
Figure 1: Survival curve showing probability of developing symptoms among
44 adults after DCR surgery.
Figure 2: Survival curve (Kaplan-Meier) showing risk probability of
developing symptoms among men and women after DCR surgery.
some of the disadvantages of external DCR surgery
(e.g., cutaneous scar and bleeding), the latter remains
the gold standard for the treatment of nasolacrimal duct
obstruction to relieve epiphora because it has a shorter
operative time, is easy to learn and cost-effective.
A comparison of the present study with previous
studies,1,9-15 that used a similar definition of functional
outcome (i.e., resolution of epiphora) is shown in
Table III. Four of listed studies were conducted in UK
and one each in the United States, Canada, Netherlands
and Turkey. The present sample size is within the range
of what has been previously reported (Table III). DCR is
not a very frequently done surgical procedure and,
therefore, achieving a sufficiently large sample size is a
challenge. One striking feature of the available literature
on functional outcome of DCR surgery has been the
wide variation in the length of follow-up period among
the different studies.1,9-15 Of the studies we reviewed,
three did not have complete information about the length
of follow-up.9,11,12 The remaining had different lengths of
follow-up, with follow-up period ranging from 7 months to
108 months.1,10,13-15 The rate of successful functional
outcome in this study was 61.4% (mean follow-up
duration: 61 months) which is within the range (38.1% to
94.1%) observed in previous studies. Generally, the
greater the mean length of follow up period, the lower
was the rate of successful functional outcome. For
example, Tarbet and Custer14 assessed the long-term
outcome of DCR surgery subjectively through a
telephone survey in 153 patients in the United States.
Responses were obtained from 93 patients. Of these,
79.6% had successful functional outcome (average
follow up duration: 52 months, range 12 – 108 months).
Similarly, Mansour and colleagues9 sent a postal
questionnaire to 139 patients who had undergone
external DCR surgery to assess their functional
outcome. Complete data were received for 83 persons
of whom 52 (62.7%) had successful functional outcome.
The follow-up duration ranged from 12 to 60 months.
The outcome of external DCR surgery can be measured
by both anatomical and functional indicators. However,
functional outcome is what matters to patients. It is being
increasingly recognized that anatomic patency does not
always translate into good functional outcome. Some
patients with an anatomically patent nasolacrimal
system still have epiphora symptoms. Hence, the
functional outcome alone provides a good picture
regarding DCR outcome.9 Previous studies assessing
the functional outcome of DCR surgery have used face-
to-face or telephone interviews; or postal questionnaire
surveys.1,9-15 In this study, the questionnaire was
administered via telephone interview. While telephone
interviews compared with face-to-face interviews have
certain advantages in terms of cost and convenience,
most of the phone numbers were not answered when
called several times at varying times of day and on
varying days of the week. A total of 289 persons with
known phone numbers were contacted, but we were
only able to complete 44 telephonic interviews. All those
who could be reached via a residential or mobile phone
number agreed to participate in the study. It was not
possible to ascertain how representative these
respondents were of all 289 who underwent DCR
surgery during the 11-year review period. Another
limitation of our study was that we could not assess
factors predictive of outcome such as the site of
obstruction and surgeons' skills. Despite these
limitations, this study provides evidence that the
functional outcome of external DCR surgery deteriorates
with time and the long-term functional outcome of
this procedure is not optimal. Adequately sized long-
term follow up research is needed to confirm this hypo-
thesis.
CONCLUSION
The long-term functional outcome of external DCR
surgery does not appear to be as optimal as the short-
term outcome. Generally, the greater the length of
follow-up duration, the lower the success rate.
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